Background: The purpose of this study was to analyse the connection between two types of social relations in school (to peers and to teachers) and psychosomatic health complaints among adolescents in school Year 9 in the Swedish compulsory school. In particular, the focus is on the importance of students' academic orientation as a possible modifier of the association between social relations and psychosomatic health complaints. Methods: The data were collected during the 1995-2005 time period from approximately 10 000 Swedish adolescents in the age of 15-16 years by using a questionnaire that was handed out in the class room. Results: There are strong associations between adolescents' social relations in school (both to peers and to teachers) and psychosomatic health complaints. Worse relationships are connected to worse psychosomatic health. The health effects of teacher contacts were significantly modified by academic orientation; they were stronger for theoretically (i.e. those with better health) than for non-theoretically oriented students. Conclusion: Interpreted from a social class perspective, the results may reflect that the theoretically oriented students to a higher degree strive to conform to the culture present in school making this group of students more sensitive for teacher relations manifested as recognitions, rewards or penalties. In order to promote social equity in health, efforts to improve social relations in school should not solely focus on the teacher-student relationships but also on the relationships between peers.
Introduction

D
uring the past decades, there have been concerns for deteriorating mental health among Swedish adolescents. However, while mental health problems have increased among older adolescents, no changes over time seem to have occurred among younger adolescents. 1, 2 Since adolescents in Sweden are subjected to compulsory school attendance, they have to interact with teachers and classmates on a daily basis. Therefore, it is reasonable to consider strained social relations in school as psychosocial stressors, which may negatively affect the health of adolescents. 3 Studies also show strong associations between adolescents' experiences of the social climate in school, social relationships and mental health outcomes. [4] [5] [6] [7] [8] [9] Poor relationships are connected to worse health outcomes, 3, 8, 10, 11 in particular for strained relationships. 12 Also, there seems to be a connection between disempowerment from teachers and strained peer relationships. 13 Within a school class, adolescents may perceive the quality of social relations (degree of psychosocial stress) differently, which in turn may affect the degree of perceived health problems. In addition, there seems to exist smaller contextual school class effects on adolescents' health. 14 The social relations students have in school may differ in type and meaning. Relations to peers differ from those to teachers, since the teacher formally has a superior role including opportunities for rewards and penalties. It seems important to distinguish between qualitatively different social relations to be able to increase the knowledge of how social relations affect the health of adolescents.
Also, although students are participating in schoolwork under the same conditions, the meaning and importance of different types of social relationships may also differ between different groups of adolescents, due to different lifestyles and educational tracks. Academic orientation has been shown to be strongly correlated to substance use among adolescents and youth. 15, 16 In addition, academic orientation measured as students' choice for upper-secondary school studies [theoretical (preparing for university studies) vs. non-theoretical (vocational-oriented) educational programmes] has been considered as an early indicator of future social position, reflecting students' social class of destination, but indirectly affected by social class of origin. 16, 17 In order to understanddifferent groups of adolescents, the possible impact of their socio-economic positions need to be taken into account. This is also in line with studies addressing the implications of 'the hidden curriculum' (values, norms and beliefs of appropriate behaviours in school) showing socio-economic differences. 18 The purpose of this study is to analyse the connection between two types of social relations in school (to peers and teachers) and psychosomatic health complaints among adolescents in school Year 9 in the Swedish compulsory school, using the PsychoSomatic Problems scale (PSP-scale) as outcome measure. Since the importance of social relations may vary between different subgroups of adolescents, the present study particularly highlights the importance of students' academic orientation, as a possible modifier of the association between social relations and health. Because academic orientation reflects educational tracks and choices of lifestyles, it can be hypothesized that relationships connected to academic performance (e.g. relationships to teachers) are more important for theoretically oriented students striving for a academic life (e.g. university studies). Therefore, in this study it is hypothesized that the effect of social relations on psychosomatic health complaints differs between adolescents with different academic orientations, implying the theoretically oriented students to be more sensible to teacher contacts. 
Methods
Material
Data collection
The data were collected using a questionnaire handed out in the classrooms by school personnel. Participation was voluntary. The questionnaire was completed anonymously in the classroom and returned in a sealed envelope. The principles guiding the data collection in 2005 were approved by the ethical committee at Karlstad University.
At every year of investigation, the data collection took place during April.
Instruments
Psychosomatic health complaints
The PSP-scale was used as outcome measure. The PSP-scale comprises eight items intended to capture information about psychosomatic health problems among children and adolescents in general populations. The PSP-scale is constructed by the summation of the respondents' responses (raw scores) across all eight items. The eight items in the scale are: 'had difficulty in concentrating', 'had difficulty in sleeping', 'suffered from headaches', 'suffered from stomach aches', 'felt tense', 'had little appetite', 'felt sad' and 'felt giddy'. The response categories are: 'never', 'seldom', 'sometimes', 'often' and 'always'. The justification of the summation of raw scores has been examined with psychometric analyses based on the Rasch model. 19 The psychometric analysis of PSP has shown good fit to the Rasch model, with high reliability (internal consistency), invariance among items and proper categorization of the items (see Hagquist 20 ). During the past 20 years, the PSP-scale has been used in surveys monitoring the psychosomatic health of adolescents in the county of Värmland. In 2009, the PSP-scale was also used in a nationwide study conducted by Statistics Sweden with 172 000 respondents.
A low value on the PSP-scale indicates few health problems, whereas a high value indicates more psychosomatic health problems.
Social relations with peers in school
To measure social relationships with peers during school time, a single item was used: 'The friendship in the school class is good', with the response categories 'never', 'seldom', 'sometimes', 'often' and 'always'. In the multinomial logistic regression analysis, the response categories 'never' and 'seldom' were collapsed, and so were the categories 'often' and 'always', resulting in three categories instead of five. The number of response categories was reduced to avoid empty cells (variable combinations containing no observations) in the analysis. The internal loss of responses on this item has been <1% at all years of investigations.
Social relations with teachers in school
To measure social relations with teachers in school a single item was used: 'Contacts with teachers are good'. The response categories were: 'never', 'seldom', 'sometimes', 'often' and 'always'. In the multinomial logistic regression analysis, the categories 'never' and 'seldom' were collapsed, so were the categories 'Often' and 'Always', resulting in three categories instead of five. The categories were collapsed to avoid empty cells in the analysis. The internal loss of responses on this item has been <1% at all years of investigations.
Academic orientation
In Sweden, upper-secondary school studies are voluntary but almost all adolescents (about 97% in this study) apply for an educational programme. In this study, academic orientation was measured by a question about the students' first choice of educational programme for upper-secondary school studies. The responses were dichotomized as either theoretically (mainly natural and social sciences, preparing for university studies) or non-theoretically oriented (vocational, individual and other non-theoretical programmes).
Data analysis
The distributions of theoretically and non-theoretically oriented students with respect to sex, years of investigation and social relations were analysed using contingency tables.
The differences between proportions were tested using two-tailed z-tests (reported in table 1). Ordinary linear regression analysis was conducted using the original PSP-scale, without any categorization. The independent variables were analysed using dummy regressor coding (reported in table 2).
In order to specifically contrast the extremes of the PSP-scale distribution, individuals located above the 90th percentile were compared with individuals below the 10th percentile. Multinomial logistic regression analysis was performed, and is reported in tables 3 and 4. Two types of models were tested: one with only main effects, and one with main effects and an interaction term included. The goodness-of-fit of these models were compared by means of the total likelihood ratio test statistic (marginal G 2 ), and the partitioned likelihood ratio test statistic (conditional G 2 ). Since the goodness-of-fit was significantly improved (conditional G 2 = 10.95, df = 4, P = 0.027) by including an interaction term (academic orientation by 'good teacher contacts'), this model was chosen. To facilitate the interpretation of the odds ratios based on interaction terms, the results from the multinomial logistic regression analysis are presented in two different steps. First, in table 3, the log odds coefficients for all individual main and interaction terms are presented. Second, in table 4 these terms are summated and transformed to more interpretable odds ratios. In the analysis, the dependent variable consisted of three categories, based on the PSP-values at percentile 10 and 90 as cut-off points. All statistical analyses were performed using the SPSS 18.0 software.
Results
Academic orientation, sex, year of investigation, friendship in the school class and teacher contacts Table 1 shows the frequency and proportion of respondents as regards sex, year of investigation, friendship in the school class and teacher contacts by academic orientation (two-tailed z-tests). The proportion of boys is significantly greater among the non-theoretically oriented adolescents, whereas the proportion of girls is greater among the theoretically oriented. The proportion of adolescents choosing theoretical educational programmes for their upper-secondary school studies is significantly greater in the years 1995 and 1998 and the proportion choosing non-theoretical programmes is significantly greater in the years 2002 and 2005. Regarding friendship in the school class, only small differences can be observed between the theoretically and non-theoretically 
Theoretical study orientation (n = 3846)
Non-theoretical study orientation (n = 5486) Variables n % n % Significant differences between proportions (P < 0.05) are marked with brackets (two-tailed z-tests).
oriented adolescents. The differences are greater as regards the perceived teacher contacts. The proportion experiencing the teacher contacts 'always' or 'often' to be good is significantly greater among the theoretically oriented adolescents, whereas the proportion experiencing the teacher contacts to be good 'sometimes' and 'never' or 'seldom is significantly greater among the non-theoretically oriented.
Social relations in school and psychosomatic health complaints
Initially, the association between social relations in school and psychosomatic health complaints was studied using ordinary linear regression analysis, which is shown in table 2. The general pattern described in table 2 implies that worse relationships (both to teachers and to peers) are connected to worse psychosomatic health. The analysis using multinomial logistic regression is shown in tables 3 and 4. The goodness-of-fit analysis shows that the model including one interaction term in addition to the main effects fits the data. In table 3, it can be seen that the main effects were significant, additionally also one parameter of the interaction term shows a significant effect. The interaction term 'good teacher contacts' by academic orientation was significant; implying that the association between teacher contacts and psychosomatic health complaints is significantly modified by academic orientation, i.e. the health effects of teacher contacts is different for academically and non-academically oriented adolescents. Table 3 also shows that girls report worse health than boys, non-theoretically oriented students worse health than theoretically oriented, and that the health varies with years of investigation with significantly worse health reports in the year 2005 compared with the reference year 1995. Table 4 shows the odds ratios for the main effects of friendship in the school class, and for the interaction between 'good teacher contacts' and academic orientation. It shows that there is a strong connection between friendship in the school class and psychosomatic health complaints. For instance, the odds ratio for falling into the 90th percentile compared to the 10th on the PSP-scale is about five times as high for a never/seldom response compared with a response in often/always. It can also be seen that there was an interaction between 'good teacher contacts' and academic orientation. The odds ratio for falling into the 90th percentile compared with the 10th on the PSP-scale is about 12 times as high for a never/ seldom response compared with a often/always response for theoretically oriented, and about four times as high for the non-theoretically oriented students. In contrast, the odds ratio for a sometimes response is about the same for different orientations. Log odds ratios (b) reported for main effects and interaction effects 
Discussion
The purpose of this study was to analyse the connection between adolescents' social relations in school (to teachers and to classmates) and psychosomatic health complaints using the PSP-scale. In particular, academic orientation was focused as a possible modifier of the effects of social relations on psychosomatic health. The ordinary linear regression as well as the multinomial logistic regression analysis shows strong connections between social relationships in school and psychosomatic health complaints, both for relations with peers and teachers. However, there is no statistically significant interaction effect between the two measures, i.e. the health effects of social relationships with peers is not modified by the social relationships with teachers (and vice versa). Also, the association between social relationships in school and psychosomatic health problems is not modified by sex or years of investigation (i.e. no statistical interaction).
Regarding the role of academic orientation as a possible modifier of the association between social relations and psychosomatic health, the results show interesting patterns. First, there was an interaction effect between 'good teacher contacts' and academic orientation, indicating that the association between social relations and psychosomatic health is modified by academic orientation. This means that the effect on health of 'teacher contacts' is different for the two separate academic orientations studied. Second, there was no corresponding statistically significant interaction effect for relations with classmates, implying that the association between peer relations and health was about the same regardless of academic orientation.
The general outcomes from this study showing an association between social relations in school and psychosomatic health are consistent with previous studies on psychosocial stress in school. Poor social relations with peers and teachers in school have been shown to be potential chronic stressors which contribute to the experience of psychosomatic symptoms. 3 Given that school is compulsory, adolescents have to interact with peers and teachers on a daily basis in a non-voluntary way, the relations in school are inescapable. Taking a social class perspective by considering academic orientation to be an early indicator of social position, 16, 17 which reflects different lifestyles, it is reasonable to hypothesize that the effects of social relations in school may be different for theoretically and non-theoretically orientated students. Although it seems to be a lack of studies on academic orientation and social class as moderating factors of the effects of the students-teachers relationships, there are studies considering ethnicity as a moderator. 21 These studies indicate that students from groups at greater risk for poor school adjustment are more responsive to the quality of the student-teacher relationship. By showing stronger health effects of teacher contacts for the theoretically oriented than for the non-theoretically oriented students, the present study seems to point to an opposite direction. Although counterintuitive at face value from a social class and cultural perspective, the results are less surprising. Given the work of Willis 22 showing working class boys to be dissociated from the middle class academic culture present in school, it is likely that the theoretically oriented students to a higher degree strive to conform to the academic culture present in school, including academic achievements. This in turn could make this group of students more sensitive for teacher relations manifested as recognitions, rewards or penalties.
At a general level of analysis, it may seem a bit surprising that a statistically significant interaction effect for relations to classmates similar to that of teachers does not occur. The results indicate that relations to classmates are important for the psychosomatic health of adolescents, regardless of students' academic orientation. In contrast to teacher relations, relations to classmates are more general and do not explicitly connect to academic achievements. Therefore, they may have virtually the same importance for all adolescents, regardless of academic orientation. It is therefore reasonable to hypothesize that the health effects of peer relations are more uniform.
The importance of social relations to peers and teachers in school, not just per se but also with respect to students' health indicate room and need for actions to improve the social climate in schools. Efforts to promote a good social climate in school is likely to improve not just social relations and health but also the educational environment as a whole, contributing to improved academic performance of the students. 23, 24 In order to promote social equity in health, efforts to improve social relations in school should not solely focus on the teacher-student relationships but also on the relationships between peers.
This study was based on a cross-sectional study design. Therefore, the direction of the observed associations cannot be determined. Adolescents' health status may be affected by their social relationships, but adolescents may also have worse relationships due to their health problems. However, relying on the large body of research conducted in this field, it is plausible to consider deficient social relationships as psychosocial stressors contributing to worse health (see Halpern 25 and Turner and Turner 26 for a discussion). By applying ordinary linear regression and multinomial logistic regression, analyses of both the general pattern along the continuous PSP-scale as well as specific groups at higher risk were facilitated.
